A field experiment on effect of clay mixing, irrigation and sulphur on growth and yield of fenugreek (Trigonella foenum-graecum L.) on loamy sand soil, was conducted at S.K.N. College of Agriculture, Jobner (Rajasthan) during Rabi seasons 2006-07 and 2007-08. The experiment consisted of 36 treatment combinations of 3 levels of clay mixing (0, 1 and 2 %), 3 levels of irrigation [4 application of irrigation at lateral bud initiation (LBI) + flower initiation (FI)+ pod initiation (PI) + grain development (GD), 6 application of irrigation at LBI + PI and 8 irrigations applied at all the phenological stages of crop growth (LBI + branching + FI + full flowering + PI + pod enlargement and grain formation + GD + ripening] as main plot treatments and 4 levels of sulphur (0, 20, 40 and 60 kg S/ha through gypsum) as sub plot treatments was laid out in split plot design with three replications. The results indicated that application of clay @ 2 per cent gave significantly higher growth, yield attributes and yield and remained at par with application of clay @ 1 per cent in both the year as well pooled mean over control. The results further indicate that application of 8 irrigation resulted in significantly higher growth, yield attributes and yield and remained at par with the application of 6 irrigation in pods per plant and seeds per pods in both the years as well as pooled mean over the control. The application of sulphur @ 40 kg/ha gave significantly higher the growth, yield attributes and yield in pooled mean basis over rest of treatments.
Introduction
Fenugreek (Trigonella foenum-graecum L.) popularly known as its vernacular name "methi" is an important condiment crop grown in northern India during Rabi season. Its seeds are used as condiment and vegetable for human consumption and concentrate for cattle. Its fresh tender leaves are also taken as vegetable which are rich in iron, calcium, protein, vitamins and essential amino acids. There is great scope for increasing the production of fenugreek by use of balanced fertilization, scheduling irrigation at most critical growth stages and maintaining soil fertility status as well as soil moisture conservation. A reduction in the permeability can also be brought about by mixing locally available  heavy textured soil (claying) into sandy soil which increases moisture storage and nutrient retention capacity of sandy soil besides, improving crop production. Irrigation influences the crop growth directly as almost all physiological processes in plant take place in aqueous media. Crops need water in large quantities and at specific intervals. Improper scheduling and over irrigation often led to reduction in crop yields. In areas having ample and cheap water resources with assured supplies throughout the crop season, it may be possible to schedule irrigation as and when required to meet the full water needs of crops and realize maximum yields. Recently sulphur deficiency has been aggravated in soils due to continuous crop removal of an intensive cropping system and use of sulphur free high analysis NPK fertilizers, leaching and erosion losses also contribute to sulphur deficiency. Sulphur which has now emerged as the fourth important plant nutrient to crops and plays a multiple role in nutrition. It helps in chlorophyll formation and also a constituent of amino acids like cystine, cysteine and methionine. Keeping these aspects in view, a field experiment was undertaken to study the effect of clay mixing, irrigation and sulphur on growth and yield of fenugreek.
Resource and Research Methods
A field experiment on effect of clay mixing, irrigation and sulphur on growth and yield of fenugreek (Trigonella foenum-graecum L.) on loamy sand soil was conducted for two consective years during Rabi season of 2006-07 and 2007-08, at S.K.N. College of Agriculture, Jobner (Rajasthan) in Split Plot Design with three replications. The soil was loamy sand in texture, alkaline in reaction (pH 7.8), low in organic carbon (0.37 %), available nitrogen (156.2 kg/ha), available phosphorus (19.5 kg P 2 O 5 /ha) and medium in potassium (151.2 kg K 2 O/ha) and available sulphur (17.6 kg/ha) content. The experiment comprised of 36 treatment combinations having three levels of clay mixing (0, 1 and 2 % clay in the form of heavy textured soil on the basis of per hectare furrow slice), three levels of irrigation on the basis of deletion of irrigation at phenological stages of crop (4 -deletion of irrigation at lateral bud initiation (LBI) + flower initiation (FI)+ pod initiation (PI) + grain development (GD), 6 = deletion of irrigation at LBI + PI and 8 irrigations applied at all the phenological stages of crop growth (LBI + branching + FI + full flowering + PI + pod enlargement and grain formation + GD + ripening) as main plot treatments and four levels of sulphur (0, 20, 40 and 60 kg S/ha through gypsum) as sub plot treatments in split plot design. Fertilizers were applied as per treatment through DAP and urea at the time of sowing as basal dose. Seeds of fenugreek RMt-1 @ 25 kg/ha were sown on November 10, 2006 and November 12, 2007 in rows spaced at 30 cm apart with the help of bullock drawn 'deshi' plough. One spray of methyl parathion @ 2 per cent was done to protect the crop from insects as per schedule during both the years. The crop was harvested on 29.3.2 and 1.04.2008 during first and second year, respectively. Intercultural operations viz., thinning, hoeing and weeding were followed after 20 days of sowing to maintain recommended spacing and weed control. For weed management, pendimethalin @ 1.0 kg a.i. /ha was applied as pre-emergence to control the weeds in early stages of the crop.
Research Findings and Discussion
The results obtained from the present investigation as well as relevant discussion have been summarized under the following heads :
Growth parameters : Effect of clay :
The application of clay levels @ 2 per cent recorded significantly higher plant height, number of branches, leaf area index, total root nodules, effective root nodules and leghemoglobin content in root nodules of fenugreek in pooled mean basis over rest of treatments (Table 1 and 2). The incorporation of clay increased the total pore space and capillary pore space because of improvement in soil texture and thereby reduced the percolation losses consequently leading to higher water and SO 4 -S retention in soil. Thus, the increased availability of moisture and nutrients to the plant under the influence of applied clay might have helped the plant in greater absorption as observed and their efficient utilization in vegetative growth and development of reproductive structures and consequently the better growth and yield attributes of fenugreek. These findings corroborate with the findings of Mojid et al. (2009) and Kumawat et al. (2011) .
Effect of irrigation :
The application of eight irrigation recorded significantly higher plant height, number of branches, leaf area index, total root nodules, effective root nodules and leghemoglobin content in root nodules of fenugreek in pooled mean analysis over rest of treatments (Table 1 and 2). This might be due to higher photosynthesis and translocation of assimilates towards reproductive structures owing to sufficient soil moisture. During linear phase of development at the time of sufficient moisture availability, enough assimilates might have produced that used up by the plant in the growth and development and thus, the excess diverted towards storage compounds. But at later phase, for greater assimilate demand of plant sink i.e., reproductive structures, more remobilization of 
Effect of sulphur :
The application of sulphur had significant influence on growth parameters of fenugreek. The application of sulphur @ 60 kg/ha recorded significantly higher plant height, number of branches, leaf area index and remained at par with application of sulphur @ 40 kg/ha. However, application of sulphur @ 60 kg/ha gave significantly higher in case of effective root nodules and leghaemoglobin content in pooled mean basis over rest of treatments (Table 1 and 2). Sulphur is one of the most important constituent of amino acids which is integral part of protoplasm and is involved in synthesis of enzymes, auxins and vitamins in the plant tissue and synthesizing more food in the leaves. The results corroborate with the findings of Choudhary et al. (2006) .
Yield attributes and yield : Effect of clay :
The highest value of pods per plant, test weight, seed yield and straw yield was observed with the application of clay @ 2 per cent over the control in pooled mean. The application of clay @ 2 per cent significantly gave higher pods per plant, test weight, seed yield and straw yield over rest of treatments. However, application of clay @ 2 per cent was significantly gave higher in case of seeds per pod and remained at par with the application of clay @ 1 per cent over the control in pooled mean analysis (Table 2 ). The increase in seed and straw yield was probably due to improvement in growth and yield attributes as consequence of increased moisture and nutrient availability under the influence of clay mixing. The increase in yield components, yield and seed oil content of sun flower due to incorporation of Talfa (43 % silt, 24 %, clay and 32 % fine sand) into sandy soil as compared to control (Abou Gobal et al., 1989) .
Effect of irrigation :
The yield attributes and yield like pods per plant, test weight, seed yield and straw yield were significantly higher with the application of eight irrigation over rest of treatments in pooled mean basis (Table 2) . However, application of eight irrigation was significantly higher in case of seeds per pod and remained at par with the application of six irrigation over four irrigation in pooled mean analysis (Table 2) . This might be due to increased availability of water at critical growth stages of crop which results in enhanced vegetative growth. Increase in growth parameters such as plant height, leaf area index with increase in availability of moisture also extended support for higher seed and straw yields. These findings are in conformity with those of Kumawat et al. (2011) .
Effect of sulphur :
The result indicated that application of sulphur @ 60 kg/ha gave significantly higher pods per plant and seeds per pod over rest of treatments in pooled mean basis (Table 1 and 2). The application of sulphur @ 60 kg/ha had significantly higher test weight, seed and straw yield and remained at par with the application of sulphur @ 40 kg/ha in pooled mean analysis over rest of treatments ( Table 2 ). The sulphur activates some proteolic enzymes, helps in synthesis of some vitamins (biotin, thiamine) and co-enzymes and also promote the carbohydrate metabolism and translocated in reproductive structures as reflected through improvement in yield attributes and yield. The results are close in conformity with the findings of Azmi et al. (2004) .
Based on the results of the experiment, it could be concluded that the incorporation of 2 per cent clay mixing with 6 irrigations and 40 kg S/ha recorded highest seed and straw yields in individual years and in pooled mean over control. Similar work related to the present investigation was also carried out by Daspute et al. (2011); Soyam et al. (2012) and Bairagi (2014) . 
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